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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a trapezoidal 
distortion correction circuit for a projector by which a 
natural displayed image can be obtained. 
SOLUTION: This trapezoidal distortion correction circuit 
consists of an A/D converter section 1 that converts an 
analog video signal S100 into digital video data S101, a 
horizontal reduction section 2 that reduces a video 
image of the digital video data S101 in a horizontal 
direction to generate reduced video data S102, a line 
memory 3 that stores the reduced video image data 
S102 in the unit of scanning lines, a reduction rate 
generating section 4 that generates correction data S206 
deciding a reduction rate of the video image in the 
horizontal direction from data S202, S203 being a source 

of the reduction rate, a line memory control section 5 that controls write/read of the line 
memory 3, a processing range generating section 6 that decides the processing area of a 
video signal received externally, a read position generating section 7 that generates a read 
start position signal S207 of the stored video image from the line memory 3 on the basis of 
data S204, S205 being a source of the read start position, and a CPU section 8 that 
generates data S202, S203 being a source of the reduction rate and data S204, S205 being 
the source of the read start position by receiving a maximum correction amount S201 from a 
correction amount instruction means (not shown). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

has been transited by computer. So the traction ma y not refect the oritfna, 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



[Claim(s)] 

oHgTo^ with the data which become the 

directions means of'amen^nts eSshed ZZZFSZ T *^ *! am ° Unt 
position, The reduction percentage generation ^^^^^^f. 
percentage of a horizontal image in response to the data which ^ 

^^^X^^J^^^ -^M^ the 
signal, The A/D-conversion section which chan^he Z2T T ' 3 starti ^ P-tion 

image data, The level contraction section teS ^r, g * " S ' gna ' mpUtted into di e ital 
from this A/D-conversion ""^ ° f the digital ima * e data 

The keystone distortion amendment c7rcu!t i tht ' r *«">™ * 0 Sa ' d reducti °" Percentage, 
memory which memorizes^ ^E^J^^^ ^T^J haV ' ngthe Rhine 
control section which reads with saf JIS TJZf! A ^ memory 
Rhine memory in response to a JS^^S^^T^ w ^^/read-out of said 

[Claim 2] Said contraction image is the kevstone dktnH-;.™ ^ x • 

aciTo*^ 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by comDuter So th* v 

precisely. V computer - So the translat.on may not reflect the original 

2 **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 



tt£t££n o7 t S^ nVenti ° n re ' ateS t0 k ~ di ~ — «*-* of a projector. 

SeTwh^e^ "ooy Has been arranged to a 

distortion sailed the keystont Zi^ll Sh the" T* " ° angle ' but 

direction differs by the upper and lower sX otcurs ^ " ' '"^""^ 

L0003J Conventionally, the approach as shown in JP 5-37fiftn A =>o , , 

keystone distortion was taken. The approach shown fn ft! offi , ^J"" 030 * of am ^ding this 
change the inputted analog video signalTnto a dSS y ! r6POrt Samp,es in order to 

scanning line to be amended I write^ in TeL^ T V'^' * thinS ° Ut 3 P,Xe ' about the 
infarjioide is determined thaiScUe" * ™ S 

ES^.'y^ tv::: 22 ^ by th t is a Er ach ' since * «* - 

having become discontinuous wheneve? it to^iT^^* ' mage ^ ^ ° Ut ' 
invention aims at offering the kevstonldi^! and becom,n g an unnatural image. This 
projection of a legible naLra! S^^SSX leZrZ'* T"'*, ° f Pr ° jeCt ° r whose 
conation processing, in order to- soVet^^ «" 

be^el^ -endment circuit of a projector which 

which become the origin of red^TZZn^J ^ Wh ' Ch read with the da *a 

the amount direcW leans o ?S^ZX7SZS^ 'VT ° f amend ™ts from 

starting position. The reduction percentage gene^at o^n slct!r , ^ the ° rigin of a 

percentage of a horizontal image in w^ri ^ Wh - det ^' nes the red "<*ion 

reduction percentage The read-out lo^tCf th \ data wh,ch beco ™ the origin of this 
data which'become "the of s ^rtTo^ °" ^ response to the 

signal. The A/D-conversion s^n^lct changesThe ZTS'T" ^'T" * S ^ P ° sition 
image data. The level contraction section to wS Mj h ■ B d ?° S ' gnal mputted into di g'tal 
from this A/D-conversion J^V^^^^^ ~ f the dig|ta| jmage ^ 
has the Rhine memory which memorizes this reduced 1^1 redUCt '° n percenta ge. It 

Rhine memory control section which read wi * L a W rZSotT^ r™"?, ""^ 3nd the 

[ W oooo^: d "h out i said ,i hine memory in ^"^. d, ^ p ^^ l e ^ ta 

E S^S ^nd^rRhTne^m ~*^T ^ ^ 3 -ans 
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made the proper thing which ,t delays during the period and is read from the Rhine memory for 
every scanning l.ne aooording to the amount of amendments from the amount direotTons means 
[0008] S ' g6nerating ° f 3 ke V stone distortion can be prevented. a,rectlons ™ans 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail taking the case of 
a front mold projector using drawing. The block diagram of the trapezoidal-disto^on amendment 
circuit of a front mold projector in which drawing 1 shows 1 operation gestalt of th!s inven^n 
and dr___^ are the exp,anatory views explaining horizontal contraction actuation of this 
mvenfon The A/D-conversion section from which 1 changes the analog video si^al SI 00 into 
the digita .mage data SI 01 in drawing 1 . The level contraction section wh ch 2 re^uLes Jhe 
horizontal image of the digital image data S101, and generates the contraction image data S1 02 

l unit The TT7 rememberS SCann,ng ' ine t0 be f ° r the -fraction image da^ S102 as 
which determine r 'TT*** generation section whi <* generates the amendment data S206 

thC red l uct,on Percentage of a horizontal image from the data S202 and S203 
with which 4 becomes the origin of reduction percentage, The Rhine memory control section bv 
which 5 controls wr,t,ng/read-out of the Rhine memory 3. The processing rlgrgeneratbn 
theTu^ P-cessing field of the video signa. into which 6 to input fd L 

the outs.de, The read-out location generation section which generates the read-out starting 

S O 2 S 05 O Vh gn h t 2 ?l ° f St °u rage !mage fr ° m the Rhine memor V 3 ^m the data S20^d 

generates S^t^^^'b™'*^: 8 ' h the CPU 

h!™I L f t , 205 Wh ' Ch become the origin of the data S202 and S203 which 

t ™Z™l™SW 0 S f a : ne reduCt,0n P™ g e, -id read-out starting position fn remote 
to the amount S201 of the maximum amendments from the amount directions means of 
amendments which ,s not illustrated. In addition, the Rhine memory 3 is constituted from 2 oort 
line memory, and the capacity has the capacity of digital image daTa + a.pha for the 1 scanning 

[0009] I Next, actuation of the keystone distortion amendment circuit of such a front mold 

5ati e si° 0 r i ,S 6 t X h A n / 6 n lt ' S SamP ' ed ^ thC Samp,,ng dock S305 ' is cha "^ into The d m ° d aI image 
data S101 n the A/D-convers.on section 1. and is reduced to the contraction image data sTof 

RHne 6 ^1™°" ^ * «* ***** ^ Vide ° ^ S1 °° «• —ed bTtne 
[0010] Then, contraction actuation of this image data is explained. An operator operates said 
amount Erections means of amendments which is not illustrated, looking atTscreen and Tt t 
made for a trapezoidal distortion not to produce him on a screen The amount ISl o?SL 
maximum amendments at this time is inputted into the CPU section 8. Since the time of the 

amTuntS^ f ^ ^ ° f * ***** " 35 for a ^stone distortion,*, s 

amount S201 of the maximum amendments turns into the amount of amendments of the 

datTS^'h J"' ° f 8 diSP ' ay image - In thC CPU Section «• th * startTocation variation 
data S205 which are the variation of the initiation reduction-percentage data S2oTwh7 c h 
become the basis of the horizontal read-out starting position sienal S207 of ti! f , , 
S206 and the image data from the Rhine memory 3 ^2T 
percentage, the reduction-percentage variation data S203 which are the vartotion of the 
reduction percentage for every scanning line, the initiation start location datfs2u4 and the 
start location for every scanning line are generated based on this amount S201 of the maximum 
amendments. Calculation generation of the contraction variation data S20T nH Zl ! ™ X ' mu / n 
variation data S205 is carried out about a full screen JZSS^^&f^J^ 

wpeZZw P6rCentage ^ 5202 initiati ° n Start '°" tion da "s204 Sed ° n 

[001 1] The processing range generation section 6 generates the level image period S303 and th. 

perpendicular image period S304 which show an image field based on Horizontal ?! I 

signa. S301, Vertical Synchronizing signa. S302, anda samp.hg ctck SSTSS nZcZ™* 

percentage generation section 4 generates the amendment data S206 with in an image period in 

data S203, Vertical Synchronizing signal S302. a sampling clock S305. the level image period 
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S303, and the perpendicular image period S304. About generation of this amendment data S206. 
contraction processing of an image, and the writing of the contraction image data S102 to the 
Rhine memory 3, the time of the initiation reduction percentage data S202 being 0.8 is taken for 
an example, and it explains using drawing 2 . 

[0012] Drawing 2 shows the case of the scanning line of the head of a display image. Drawing 2 
(A) is the digital image data S101 from the A/D-conversion section 1. it is continuously 
outputted with the period of a sampling clock S305, and a numeric value shows the output 
sequence. Drawing 2 (B) is the amendment data S206 which become the origin of interpolation 
processing of a between [ the contiguity pixels at the time of contraction processing ]. and the 
write-in address to the Rhine memory 3 according to reduction percentage, with the period of a 
sampling clock S305, the initiation reduction percentage data S202 are added, it asks and a 
numeric value is the value. Drawing 2 (C) is the write-in address S208 to the Rhine memory 3 
generated by the Rhine memory control section 5 from the amendment data S206, the integer 
part of the amendment data S206 is used, and when integer part does not change,' renewal of the 
address is not performed. Thus, by not updating the address, contraction of an image period is 
realized only for the part Drawing 2 (D) is the write-in control signal S209 to the Rhine memory 
3 generated by the Rhine memory control section 5 from the amendment data S206. and when 
the write-in address does not change, it has forbidden writing. 

[0013] Drawing 2 (E) is what showed signs that interpolation processing of a between [ the 
contiguity pixels at the time of contraction processing ] was performed according to reduction 
percentage, and * expresses the operator, operation m* (m+1) determines the data of the pixel 
according to the weighting using the fraction part of the amendment data S206 between the data 
of the m-th of the digital image data S101, and eye watch (m+1), and it follows the following 
regulation. If the data of M and eye watch (m+1) are set to (M+1) for the m-th image data and 
fraction part of the amendment data S206 is set to alpha, the data of a pixel for which it asks 
will become x(M+1) alpha+Mx (1 -alpha)." This contraction image data S102 writes -in the Rhine 
memory 3 with the write-in address S208 from the Rhine memory control section 5, is written in 
according to a control signal S209, and is memorized. Although drawing 2 explains the case of 
the scanning line of the head of a display image, whenever Vertical Synchronizing signal S302 
comes, when adding the reduction percentage variation data S203 in the case of the scanning 
line after a degree, only by changing the amendment data S206, the contraction image S102 is 
similarly written in the Rhine memory 3, and others are memorized. Thus, contraction horizontal 
about a full screen is completed. 

[0014] Next, actuation of writing/read-out of the Rhine memory 3 is explained further The Rhine 
memory control section 5 reads with a write-in control section, consists of a control section 
and controls writing/read-out in the Rhine memory 3. This Rhine memory 3 is 2 port memory' 
with the capacity of amount-of-data +alpha for the 1 scanning line, as mentioned above and it is 
using this as round memory. That is, at the time of writing, it is reset with Vertical Synchronizing 
signal S302, the write-in address S208 generated as mentioned above is used, and a count is not 
done again newly [ whenever it is Horizontal Synchronizing signal S301 ]. but whenever it arrives 
at the address of the last of the Rhine memory 3, it is written in from the top address again 
Whenever Horizontal Synchronizing signal S301 comes at this time, the Rhine write-in starting 
address of the write-in data at that time and the number of write-in data are read and 
whenever, as for delivery and a read-out control section. Horizontal Synchronizing signal S301 

r^tn taSed ° n that data * the ' mage data for the 1 scannin * Kne are read to a control section 
L0015J An actual read-out starting position is determined by the read-out start signal S207 from 
the read-out location generation section 7. This read-out start signal S207 is generated by 
counting and adding the initiation start location data S204 to the level image period signal S303 
with a sampling clock S305. It is determined that the initiation start location data S204 will 
become a location equivalent to the one half of the image period subtracted from the image 
period reduced by the amount S201 of the maximum amendments and the image period which is 
not reduced. Thus, read-out of the image data from the Rhine memory 3 is performed by the 
read-out address S210 and the read-out control signal S21 1 by which only the initiation start 
location data S204 are generated later than initiation of a regular level image period. Since this 
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initiation start location data S204 adds and generates the start location variation data S205 for 
every scanning line, the read image serves as a configuration of a reverse trapezoid as the whole 
1 screen. 

[0016] Since the image read from the Rhine memory 3 serves as a suitable reverse trapezoid so 
that a keystone distortion may be amended as explained above, the image which is made to 
project this and is acquired turns into an image of the square whose die length of the longitudinal 
direction of a screen corresponds by the upper and lower sides, and a keystone distortion is not 
generated. In addition, although it is necessary to carry out blanking processing of the image 
period to a read-out start signal, this is easily realizable by adding the level signal equivalent to a 
pedestal to this period. 
[0017] 

[Effect of the Invention] According to this invention, as explained above, according to the 
amount of the maximum amendments from the amount directions means of amendments carry 
out contraction processing of the horizontal direction of a video signal for every scanning line 
and it writes in the Rhine memory. Since it considered as the proper thing which it delays during 
the period and is read from the Rhine memory for every scanning line Since the read image turns 
into a proper reverse trapezoid image which is sufficient for amending a keystone distortion a 
keystone distortion is not generated on the projected image, but since it becomes the image of 
the square whose die length of the longitudinal direction of a screen corresponds by the upper 
and lower sides, the projector which can display a natural image can be offered (claims 1 and 2) 
Moreover, since [ contraction processing ] interpolation with a contiguity pixel is performed using 
interpolation processing, compared with the approach of thinning out the image data of the 
location decided to vary equally, the projector from which a more natural projection image is 
acquired can be offered (claim 2). Moreover, since it constitutes as one Rhine memory, without 
making Rhine memory into the so-called double buffer and is used as round memory, this 
keystone distortion amendment circuit can offer the circuit suitable for including in ASIC etc 
(claim 3). - ■ - . 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to keystone distortion amendment of a projector. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

[0002] In a front mold projector, when it inclines and the projector body has been arranged to a 
screen, whenever [ over a screen / angle-of-projection ] does not serve as a right angle, but 
distortion called the keystone distortion from which the die length of a screen longitudinal 
direction differs by the upper and lower sides occurs. 

[0003] Conventionally, the approach as shown in JP,5-37880,A as an approach of amending this 
keystone distortion was taken. The approach shown in this official report samples in order to 
change the inputted analog video signal into a digital video signal, it thins out a pixel about the 
scanning line to be amended, writes it in memory, and is characterized by compressing. This 
infanticide is determined that infanticide pixels are scattered equally. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

prlcisely ° Ument ^ ^ tranS ' ated by computer So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] In this invention, as explained above, according to the amount of the 
maximum amendments from the amount directions means of amendments, contraction 
proc.ess.ng of the horizontal direction of a video signal was carried out for every scanning line 
and .t wrote in the Rhine memory and considered as the proper thing which it delays during the 
period and is read from the Rhine memory for every scanning line. Therefore, since the read 
image turns into a proper reverse trapezoid image which is sufficient for amending a keystone 
tte ?™~ of th V d,St ° rt,0r \ ,S ? 0t grated on the projected image, but since it becomes 
tl ZlVr SqUa -! W I" 6 6 ' ength ° f the ,on e itudinal dire <*°" of a screen corresponds by 

i !nT?r M sides the projector which can display a natural image can be offeree! (claims^ 

1 and 2) Moreover, since [ contraction processing ] interpolation with a contiguity pixel is 
performed using interpolation processing, compared with the approach of thinning out the image 
data of the location decided to vary equally, the projector from which a more natural projection 
image is acquired can be offered (claim 2). Moreover, since it constitutes as one Rhine memory 
without making Rhine memory into the so-called double buffer and is used as round memory Sis 
(claims) 6 d,St0rt '° n amendment c ' rcuit ™ offer the circuit suitable for including in ASIC etc 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] That is, by this approach, since it thinned out and 
was made for a pixel to only become equal, there was a trouble of an image having thinned out 
having become discontinuous whenever it is a pixel, and becoming an unnatural image This 
invention aims at offering the keystone distortion amendment circuit of the projector whose 
projection of a legible natural image is enabled by performing interpolation processing in 
contraction processing, in order to solve the above-mentioned technical problem. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. tn the drawings, any words are not translated. 



MEANS - _ 

[Means for Solving the Problem] The keystone distortion amendment circuit of a projector which 
becomes this invention The CPU section which generates the data which read with the data 
which become the origin of reduction percentage in response to the amount of amendments from 
the amount directions means of amendments established separately, and become the origin of a 
starting position, The reduction percentage generation section which determines the reduction 
percentage of a horizontal image in response to the data which become the origin of this 
reduction percentage, The read-out location generation section which reads in response to the 
data which become the origin of said read-out starting position, and generates a starting position 
signal, The A/D-conversion section which changes the analog video signal inputted into digital 
image data, The level contraction section to which the horizontal image of the digital image data 
from this A/D-conversion section is made to reduce in response to said reduction percentage, It 
has the Rhine memory which memorizes this reduced image data per scanning line, and the 
Rhine memory control section which reads with said reduction percentage and controls 
writing/read-out of said Rhine memory in response to a starting position signal. 
[0006] It is characterized by computing said contraction image with a interpolation means 
between contiguity pixels, and said Rhine memory is 2 port memory, and it has the following 
capacity by the 2 scanning line above by the 1 scanning line of image data, and is characterized 
by using it as round memory. 

[0007] Since according to this invention contraction processing of the horizontal direction of a 
video signal was carried out for every scanning line, and it wrote in the Rhine memory and was 
made the proper thing which it delays during the period and is read from the Rhine memory for 
every scanning line according to the amount of amendments from the amount directions means 
of amendments, generating of a keystone distortion can be prevented. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail taking the case of 
a front mold projector using drawing. The block diagram of the trapezoidal-distortion amendment 
circuit of a front mold projector in which drawing 1 shows 1 operation gestalt of this invention, 
and drawing 2 are the explanatory views explaining horizontal contraction actuation of this 
invention. The A/D-conversion section from which 1 changes the analog video signal S1 00 into 
the digital image data S101 in drawing 1 , The level contraction section which 2 reduces the 
horizontal image of the digital image data S101, and generates the contraction image data S102, 
The Rhine memory 3 remembers the scanning line to be for the contraction image data S102 as 
a unit, The reduction percentage generation section which generates the amendment data S206 
which determine the reduction percentage of a horizontal image from the data S202 and S203 
with which 4 becomes the origin of reduction percentage. The Rhine memory control section by 
which 5 controls writing/read-out of the Rhine memory 3, The processing range generation 
section which determines the processing field of the video signal into which 6 is inputted from 
the outside. The read-out location generation section which generates the read-out starting 
position signal S207 of the storage image from the Rhine memory 3 from the data S204 and 
S205 with which 7 becomes the origin of a read-out starting position, 8 is the CPU section which 
generates the data S204 and S205 which become the origin of the data S202 and S203 which 
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become the origin of said reduction percentage, and said read-out starting position in response 
to the amount S201 of the maximum amendments from the amount directions means of 
amendments which is not illustrated. In addition, the Rhine memory 3 is constituted from 2 port 
line memory, and the capacity has the capacity of digital image data +alpha for the 1 scanning 
line. 

[0009] Next, actuation of the keystone distortion amendment circuit of such a front mold 
projector is explained. It is sampled by the sampling clock S305, is changed into the digital image 
data S101 in the A/D-conversion section 1, and is reduced to the contraction image data S102 
in the level contraction section 2, and the inputted analog video signal S100 is memorized by the 
Rhine memory 3. 

[0010] Then, contraction actuation of this image data is explained. An operator operates said 
amount directions means of amendments which is not illustrated, looking at a screen, and it is 
made for a trapezoidal distortion not to produce him on a screen. The amount S201 of the 
maximum amendments at this time is inputted into the CPU section 8. Since the time of the 
scanning line of the head of a display image is the largest, as for a keystone distortion, this 
amount S201 of the maximum amendments turns into the amount of amendments of the 
scanning line of the head of a display image. In the CPU section 8, the start location variation 
data S205 which are the variation of the initiation reduction-percentage data S202 which 
become the basis of the horizontal read-out starting position signal S207 of the amendment data 
S206 and the image data from the Rhine memory 3 which determines horizontal reduction 
percentage, the reduction-percentage variation data S203 which are the variation of the 
reduction percentage for every scanning line, the initiation start location data S204, and the 
start location for every scanning line are generated based on this amount S201 of the maximum 
amendments. Calculation generation of the contraction variation data S203 and the start location 
variation data S205 is carried out about a full screen as what changes to a linear based on the 
initiation reduction percentage data S202 and the initiation start location data S204, 
respectively. 

[0011] The processing range generation section 6 generates the level image period S303 and the 
perpendicular image period S304 which show an image field based on Horizontal Synchronizing 
signal S301, Vertical Synchronizing signal S302, and a sampling clock S305. The reduction 
percentage generation section 4 generates the amendment data S206 within an image period in 
response to the initiation reduction percentage data S202, the reduction percentage variation 
data S203, Vertical Synchronizing signal S302, a sampling clock S305, the level image period 
S303, and the perpendicular image period S304. About generation of this amendment data S206, 
contraction processing of an image, and the writing of the contraction image data S102 to the 
Rhine memory 3, the time of the initiation reduction percentage data S202 being 0.8 is taken for 
an example, and it explains using drawing 2 . 

[0012] Drawing 2 shows the case of the scanning line of the head of a display image. Drawing 2 
(A) is the digital image data S101 from the A/D-conversion section 1, it is continuously 
outputted with the period of a sampling clock S305, and a numeric value shows the output 
sequence. Drawing 2 (B) is the amendment data S206 which become the origin of interpolation 
processing of a between [ the contiguity pixels at the time of contraction processing ], and the 
write-in address to the Rhine memory 3 according to reduction percentage, with the period of a 
sampling clock S305, the initiation reduction percentage data S202 are added, it asks, and a 
numeric value is the value. Drawing 2 (C) is the write-in address S208 to the Rhine memory 3 
generated by the Rhine memory control section 5 from the amendment data S206, the integer 
part of the amendment data S206 is used, and when integer part does not change, renewal of the 
address is not performed. Thus, by not updating the address, contraction of an image period is 
realized only for the part. Drawing 2 (D) is the write-in control signal S209 to the Rhine memory 
3 generated by the Rhine memory control section 5 from the amendment data S206, and when 
the write-in address does not change, it has forbidden writing. 

[0013] Drawing 2 (E) is what showed signs that interpolation processing of a between [ the 
contiguity pixels at the time of contraction processing ] was performed according to reduction 
percentage, and * expresses the operator, operation m* (m+1) determines the data of the pixel 
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according to the weighting using the fraction part of the amendment data S206 between the data 
of the m-th of the digital image data S101, and eye watch (m+1), and it follows the following 
regulation. If the data of M and eye watch (m+1) are set to (M+1) for the m-th image data and 
fraction part of the amendment data S206 is set to alpha, the data of a pixel for which it asks 
will become "x(M+0 alpha+Mx (1 -alpha)/' This contraction image data S102 writes in the Rhine 
memory 3 with the write-in address S208 from the Rhine memory control section 5, is written in 
according to a control signal S209, and is memorized. Although drawing 2 explains the case of 
the scanning line of the head of a display image, whenever Vertical Synchronizing signal S302 
comes, when adding the reduction percentage variation data S203 in the case of the scanning 
line after a degree, only by changing the amendment data, S206, the contraction image S102 is 
similarly written in the Rhine memory 3, and others are memorized. Thus, contraction horizontal 
about a full screen is completed. 

[0014] Next, actuation of writing/read-out of the Rhine memory 3 is explained further. The Rhine 
memory control section 5 reads with a write-in control section, consists of a control section, 
and controls writing/ read-out in the Rhine memory 3. This Rhine memory 3 is 2 port memory 
with the capacity of amount-of-data +alpha for the 1 scanning line, as mentioned above, and it is 
using this as round memory. That is, at the time of writing, it is reset with Vertical Synchronizing 
signal S302, the write-in address S208 generated as mentioned above is used, and a count is not 
done again newly [ whenever it is Horizontal Synchronizing signal S301 ], but whenever it arrives 
at the address of the last of the Rhine memory 3, it is written in from the top address again. 
Whenever Horizontal Synchronizing signal S301 comes at this time, the Rhine write-in starting 
address of the write-in data at that time and the number of write-in data are read, and 
whenever, as for delivery and a read-out control section, Horizontal Synchronizing signal S301 
comes based on that data, the image data for the 1 scanning line are read to a control section. 
[0015] An actual read-out starting position is determined by the read-out start signal S207 from 
the read-out location generation section 7. This read-out start signal S207 is generated by 
counting and adding the initiation start location data S204 to the level image period signal S303 
with a sampling clock S305. It is determined that the initiation start location data S204 will 
become a location equivalent to the one half of the image period subtracted from the image 
period reduced by the amount S201 of the maximum amendments and the image period which is 
not reduced. Thus, read-out of the image data from the Rhine memory 3 is performed by the 
read-out address S210 and the read-out control signal S211 by which only the initiation start 
location data S204 are generated later than initiation of a regular level image period. Since this 
initiation start location data S204 adds and generates the start location variation data S205 for 
every scanning line, the read image serves as a configuration of a reverse trapezoid as the whole 
1 screen. 

[0016] Since the image read from the Rhine memory 3 serves as a suitable reverse trapezoid so 
that a keystone distortion may be amended as explained above, the image which is made to 
project this and is acquired turns into an image of the square whose die length of the longitudinal 
direction of a screen corresponds by the upper and lower sides, and a keystone distortion is not 
generated. In addition, although it is necessary to carry out blanking processing of the image 
period to a read-out start signal, this is easily realizable by adding the level signal equivalent to a 
pedestal to this period. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the trapezoidal-distortion amendment circuit of a front 
mold projector showing 1 operation gestalt of this invention. 

[Drawing 2] It is an explanatory view explaining horizontal contraction actuation of this invention. 

[Description of Notations] 

1 A/D-Conversion Section 

2 Level Contraction Section 

3 Rhine Memory 

4 Reduction Percentage Generation Section 

5 Rhine Memory Control Section 

6 Processing Range Generation Section 

7 Read-out Location Generation Section 

8 The CPU Section 
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